Peripheral administration of lipopolysaccharide enhances the expression of guanosine triphosphate cyclohydrolase I mRNA in murine locus coeruleus.
GTP cyclohydrolase I is the first and rate-limiting enzyme for the de novo biosynthesis of tetrahydrobiopterin, which is the cofactor for tyrosine hydroxylase. Lipopolysaccharide can modulate tetrahydrobiopterin production by upregulating GTP cyclohydrolase I protein expression in the locus coeruleus in the mouse brain. The increased supply of tetrahydrobiopterin in the locus coeruleus leads to increased tyrosine hydroxylase activity without affecting the level of tyrosine hydroxylase protein expression, resulting in an increase in norepinephrine turnover at the site. This study was performed to address whether the increase in GTP cyclohydrolase I protein is dependent on the de novo synthesis of GCH in the locus coeruleus. After i.p. administration of lipopolysaccharide, the mRNA expression of GTP cyclohydrolase I was examined. The expression level increased within 2 h, and reached to maximum level at 4 h after the lipopolysaccharide administration. However, the mRNA expression level of 6-pyruvoyl-tetrahydropterin synthase and sepiapterin reductase, both of which are involved successively after GTP cyclohydrolase I in tetrahydrobiopterin biosynthesis, were not affected by the lipopolysaccharide administration. These results suggest that GTP cyclohydrolase I upregulation alone is enough to modulate tetrahydrobiopterin production in the locus coeruleus. In addition, the mRNA level of tyrosine hydroxylase was also not affected by the lipopolysaccharide administration. Taken together, the data indicate that GTP cyclohydrolase I plays a crucial role in regulating norepinephrine biosynthesis by a pathway the activity of which is triggered by lipopolysaccharide i.p. administration.